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CLUSTER ANA LYSIS 0F OCCUPATIONAL DATA
WIT h FOCUS ON TASK RAT h ER THAN PEOPLE

A “j ob” may be d. t ined :t~ : a group ing of tasks performed by an
ind iv idua l  to aceoiup ~ ish sofia’ purpose within an o rgan iza t ion .  Usually,
the tasks which  LmI4U~ up a Job have a mt~ ining ful rela tionship with  one
another .  That is , ‘they mighiL involve s imilar  ski l l s  and requirements
or t h e y  might  he r e la ted  b y env i ronmenta l  f ac to r s , such as ph y sical and
t emporal p r ox i m l t \ ’ . ‘~The Job a n a l ys t .  - i s  concerned wi t h  identif ying and
sys t ema t i ca l l y  recording the behaviors performed by job incumbents .
From the col lect ion and an a l y s i s  of these data  by the job ana ly st ,
inferences can be drawn and u~a f u l  rcco~ufi~enda t io ns made regarding such
mat t e r s  as personnel s e l e c t i o n  poi I c i ea , t r a in ing pr ograms , pl anning
manning tables  and force s t u d ie s .  One ci the  imporlant needs of the job
anal y st fo r accomp l i sh ing  the se  ends in a method  of gr ot ip ing tasks into
meaning f u l l y  u s e f u l  c l u s ter s .  One such method is cluster analys i s , i.e.
a technique by whic h  t nt i t i . s are lormed into r e l a t i v e ly homogeneous
groups , based on s i m ila r i t y  measu re s .  The usual  procedure  in such
analysis is to measure a number  of attributes of the entities and by
pairwise comparison s of the e ut i  ties ( an d/ o r  subc lu st e rs of the enti t ies)
form clusters  based on the simi lar i ty  ~ thei r respective a t t r ibu tes .  ~

When app lied in occupat iona l a na l y s i s  these techniques can clus te r
individuals  ( en t i t i e s )  on t h e  ba s i s  ol  the t asks  ( a t t r i b u t e s )  they
per fo rm. The r e s ult s  of this  process are c lus te rs  of people who perform
simi la r  johs .~-

• OBVERSE CLUSTER AN ALY SiS

bbverse cluster analysis is a modith-aLion of the usual cl ust ering
— procedurea so t hat  cl ust er s  o t a sk s  are  cons t rue  ted on the basis of

individuals  who p e r f o r m  them.  The ta sk  m e a su r e m e t i L s  used are th e same
as in a t radi t iona l method of c l u st e r in g .  hI ow~’~’er , in obverse u - lus t  u r ing
a task is c lus te red  wi th  a not h er  t a sk  dep etl (hing upon how many , or f e w ,
indiv idua l s  pe r f o r m  both  t asks .

• 

COMPA RISON u) 1’ TWO METh ODS

A simple comparison of the two methods is provided by a na lv a i n g  the
illustrative data in Tabl e 1..

• 
~~- ‘ Bailey, D. B . ,  and Tyron , R . C. Cl~,ster An~~1vs~~s. Mc Graw— h ill , 1970.
~~~
‘ Bottenberg ,  R . A . ,  and Chri st a l , R.  E.  An iterative technique for

clustering c r i t e r ia  which r et a i ns  optimulli  predict ive e f f i c i e n c y ,
The Journal of E x p er i m e n t a l  E d u ca t i o n ,  Th . (Is ) ,  Summer 1968 , 28— 34.
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Table 1

TLL U STR ~\ Tt \ ’ E EXAMPLE OF DATA ON TA SKS _ AND .1 I V DUA L S

Tas k s
I n d i v i d ua l s  1 2 3 4 5 ________________

A 1 1 1 0 0
B 0 0 0 1 1
C 1 1 1 0 1
D 0 0 0 1 1
E 1 0 1 0 0

Assume t h a t  f i ve  i n d i v i d ua l s  (A , B , C , D , B) have been asked if they
per fo rm each of f i v e  t a s k s  (1, 2, 3, 4, 5) .  In Table 1, the ansvirs are
recorded as :  ~ = do per form the task , 0 = do not  per form the t a sk .
C o n cep t u a l l y ,  C l u s t e r i n g  may proceed in stages f rom a f i r s t  stage where
each i n d i v i du a l  is a c l u s t e r  of one to a f i n a l s tage wh ere  the t o ta l
group ol in dj v i d ua l s  ar e  c lus te red  together  w i t h  S U C C e S S I v e  in te rme dia te
stages whic h ,  are d e t e r m i n e d  by the  r e l a t i v e  p a ir wi s e  s i m i lar i t y  oi
in d i v i d u a ls  (and/or  c lu s t e r s )  to one ano ther.

CLUSTERING INDIVIDUALS

If one w a n t s  to c l u s t e r  the  indiv idua l s  of the examp le above
(a Common C l u st er in e  oh icc Live  in  ner sonnei  research), the similarit y
n~e : i sur c  one \ O u  1(1 use i n  the  numb er  of ta sks  ind iv idua l :;  p e r f o r m  in
c ommon. Thus , in the  f i r s t  s tage  i n d i vi du a l s  A and C would be c lu s ter ed
together  (C 1) , because  t h ey  p e r f o r m  three  t a sk s  in c ommon.  In the  n ex t
s tage ind iv idua l E w o u l d  be added to C1 because  he is more simi l a r  to
the members of th is  c l u s t  er than  t o  e i ther  of the o ther  individuals .
F i n a l l y,  ind . ividu a Is B and D w o u l d  j o i n  t o g e t h e r  to form c lus t e r  C2,because they  are mo re s imi la r  to one ano the r  than  to  members o C 1 . For
job ana lys is some gi oupi  ng betwee n in d i v i d u a l s  and the t o ta l  group may
be use fu l  f o r  i d e n t i f y i ng  i n d i v i d ual s  who pe r fo rm s i m i l a r  job s .

OIWERSE CLUSTER ANALYSIS

To p e r f o r m  an Ol)v erse  c lus t e r  ana l ysis  o .  the data  in Table 1, the
measure of s i m i l a r i t y  among t a sk s  would be the number of i n d i v i d ua l s  who
pe r fo rm  a pa i r  of t a s ks .  For example , tasks  1 and 3 are  both p er fo rmed
by three  m d  ividua is (A , C , B ) ,  so they w o u l d  form the  f i rst  obverse
c lus ter  (0C 1) in the m a t r i x .  In t h e  next  s tage task 2 would be added to

• OCI becau se it is p e r f o r m e d  by Iwo i nd iv idual s  (A and C) who pe r fo rm  the
member t asks  in 0C 1. F i n a l l y ,  t a s k s  4 and 5 would be clustered  t o g et h e r
to f or m a c l u s t e r  (0C2 ) ,  b3cause t hey  arc more s imi la r  to one ano ther
than to the tasks in 0C1.

This example  i l l u s t r a t e s  tha t  the same m a t r i x  can be emp loyed to 
-c lus t e r  e i t her  ind iv idual s  or t a s k s  • I t  should be noted t h a t  the nat  r~ x

u s u a l l y  is  r e c  t angula i ’ , I . • , the number of in d i v i d u a l s  need not be the
same as the number of La k g .

F 2 
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( l i nt  (cue 1 I c ’ “ Cs ’ I. s ’ ‘ t ’t  1 u 5 ’i’ ’ kIt il e S i l i  I O C t  il l \~‘ . : v S  iflici i~~I t  i e ’ I l  5 . i t  i i i  I V  e s i  Cut l i i

oj ’e i . t t  I oui~~l 1’e’ t l t i  i r e u ; e n t  S at  t i t  i l l  I v .  l ! u ~’ a l ’v~ ’i ’S t ’ c I t s: I c  t’ i t lg  a l  C

pe ’i’ i t ’i ’ i i t ’ tI i ’\ ’ iisi ’ti :t~ e~~~t i, \.‘ l t  b i n  e~~ Is I S  t I S t ’ e T i l l  a c ’ c ’I I’~i l  I 1 . 5 5 1  u ’i  ( i i  d i u t  v
1110510 le~ \5’ i  le ’ht hi I ’c ’ t ’ b~’~’n I u i t l t ’h 1( ’u la t ’ u l (  I v  d ’i  I aped I is ’s  ~ i ’ ’  s l c ’Se ’ 1 I p t  1 s ’l i l i

and t ’N I’ c t ’t  t i d g : ~ ’ u i I

P i e  I i u s i u i u t l ’ v d a t  a t i c ’s; t u;;I. Lli V c ’lit e ’V 105  isiuiu i ui i ~t c’it ~ I l’v t h~’ •\ i i i ’ .
(~ I I ic c’ c ’ I  ‘t ’ i’ :ue ’fl fl&’ i t ’I’c ’i’~It I t ’liS I t’ i li e n 1~~;t t ‘SI ~~~~ I ii A i ’ u : ’o i  ke~’ s ’11

f l I  I sn  usiv ’ ~‘ ~~s ’~~’ j ul I i St  5 m f l c i  e ’ s ’O I ,i I iii ’eh i i i  I h e Mi I i t 11 V i N ’  e l i  O u t  I Oi lS  i~~~( N a i t h
vi’ i t ’ u sed t r~~e’ti (  e ’ I s ’ ! ’ Vt ’ i S e ’ e l it n C  ci’  i u i . ~ - t , i l i  h e ’ ‘ S I t  m u  I sO.

t l i t ’  t’ e ’u t’ I ’S I’ s ’ I t e i e l l c t ’ l ’o t  \5’OO ii n s ’~~.’ at I lit ’ t . l S l ~ t ’ 11151 t ’i ’S I 5 ~~~ I i  leSt I lv I s R - i t t  i t  l ed
by t ’c )l~A ) ’  a I , i e u ~n t  a s i a  I i ’ ;; j 1~ 1 oi’ I P I UCtilSi’ e f l t  S nflcl ‘‘~h u t  v ins’elti I i ’ : ; ” I ~‘i  l i s t ’
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ret  i r e t l  At’ uuv ~ &‘F5C ’ulul ( ’ 1 -

l~~ St~ p bit ’u~c’u , R W .  A I t \ s ’ t i c ~~; ; l I t ’ h I n t ’  I u ’i’ t i l t  L I F t ’  l I l , I l I l Cc ’i’ ie ’ I l t  h i t  t ’i ‘l i t  i t ’ll

amh d~’~ i au s y n C  t i e ;  A c c ’rm ~ ’ii I s i i o t u t s’ I eu i’t’SsS Ii s’e’ sn5 h t e c h 1 i I c u i e l i t
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PF .RCEN l’ OF TASKS (N I’~MI’1R1CAI.1X I IWNT IF IFI ’  CO1)AP CLUS’1I~RS
Th Ai’ V A I l .  ~ N i t ~ t~i - } ~ I \ ‘ VD Pi tY ~‘N~]’ l ’ I  .RS

C 
——____ — —  ——— ——____________

— 
1)II FY_nOE)ui E~;

• CODAP Ntisil ~e’~ A i)’I1NISTRA’IION TRA IN iN G
• Obv~’ m e  01 A 

______ ______ ___________ ________Clt u;u t ei ’ 1.i: ;k: ; l i i

Nunht ’~ C l u s t e r  1 2 3 4 1 ‘2

I 50 33

2 9 44 33 22

3 9 33 55

4 50

s o 50

13 45 15

7 10 
J _____ _____ _____ - 

60 20 J
The rows in l’:u h I  e 2 c orresp ond to t h e  COlill’ t ask  e lus te  i’ s but sod on

the t’ re ’~~s i c ’nt ’ v w i t h  which  t h e  to sk;; are ;i ;u;: igned to the  same peop le in
t h e’ f i e I d  . L ’hi. i  t I s  • iui socar  as (It’ l i s ts  t it :  tasks  ui i’c ~t tf  t i c i t ’ n t  1 v
C ei ipYe ’ li e ’ ~~S I ye t a c avci’  ui 11 d u ti e s  , the so c it i s  tc nit re pie 110111 O u t ’ C’ e ’nc-cpt

of Lht ’ ‘‘ r t ’ i  1 ~s’e’i
’ Id’ ’  s ’ I ’ us e I no I 51551 iililC ’iit pt’;lc I ices u i s  i’t’p or t  ed l iv oh

Iflc ti iu i i eiu t • t i l O  c’’’ l  1 1 1 , 1 1 5  in  I ’ .il’ I~ ’ -
‘ i’t’presoi tt. 50150 01 (lie d u t y  tuuathtiles

tier i vc~l t i \  ox j ’ei i CUe’ ta ct ~udgme tit (t i n the same 110S - ‘l’tic cvttr lt’s in l u s h  it’ ~
‘

i n d i c a t e  i- s a t  p er c en t  ~t~~e at ’ ( lie ’ ( a s k s  i n  c’ach cli’ l i s t ’  c m I i i r i C a l l y i d t ’fl t i
C led ( 1 .e . , C’O1IA!’ O l i e ’ i ’n t ’  me t l i  (~d ’l c ins ters ;u r e  ui I s  a c t int ui m e d  in clii (V
modii les  .\ ~1 h i r a t i ls P ‘

. h :xu i i s 1i  1ti ~ e) l  ( t i c  L u i s  ks I nc Itidt ’d iii d u t y  ss’dtu 1 en
A— I C h r c ’ s i o l u  P —  ‘ aFe ’ provided in ‘I’. sb le  ~~.

L’ 
- 

~~~ ~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~



T u i b i t ’  :t
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Ti t i c ’ 

- _______ ___________ _________ 

Task Ex zi l i tp  I c

A — i  I’ c ’ l C e l i _ i - i  Ct ’ u l e t ; i l  . u h i i i n i s t i u t  I s ’ t i  Pr t s 1i u s r t - u n i t
a t  e’ u C u : ~’. l u i v  lei ’e 1 lt ~~i e ! eh u , i r t  c r 1 1  tltOl ’i1 1I1e r epo r t

A —2 l’c’ u t  a i s  t in  i t u uti h h e’rv 1;; lout  and Sch i ~ cl tt Ic ’ 1 t ’ ;iVon
C’ ali t i’s ’ I a t  pt’ nsa ;  i t ’ I and p .’ u ; . s e ’ s

A— 3 I : s c o h ’ l  I n h i c i ~ _ t ~~d s C l l c 1 u ( c ~~S Ii Ri_’c cj v c  and
t i i u i t  555 1 1 i’OOlS di st r i bu t c ’ p e r —

sonal  mal l

A— 4 I’vh’c’s , l i l t  s and ~‘s i ,  arms Cut s t enc i l s
g t ’l l e I  5i1 e lc ’r ic ;u i ~‘p5 ’r ;u  L i o n s  and d i t t o

mas t  t ’i ’ S

B — i  Coi idu c t S d m 1  t S flU j i idiv  I duo 1 Prepa i’t’ lesson
t r a in  I n~, ~ liti1 S atiel t l’~ I i n —

f o g  a i d s

h — 2 Supcr ~’ I is’ s and c a5 ’i d I n i  tt ’s E’5’5i 11.1 1  It ’ pel’Sc’ll —

t r a i n in g  in  t h e  u n i t  nd and rcca ; ’I—
mend t r ain i n g

it ’ t i l e  li t ’ l et ’ i t _ i ge a g i i ’ s ‘ s I t  I f i  Tab 1 ~‘ 2 i s  ii igli , O u t ’ ma v c’ L lI is ~ Iud ’ tha t
t in t  v I l t ’d u I l O S  l i l t ’ e’a~ Ii ,i1’iib I t ’ t o  t ih’ i I ~~ Nu.s l etul’ r e m t t  a n s i C ii l ; I t ’ l lt  01 d u t ie S C s ’
intl  [vi t i t sa i s  i i i  t 1mt ~ i it ’! ci - i~i i i  s ca nt ’ i t ss I an  is  j u s t  i f i e e I  b~’e O U S e ’ t h e  p r e ’ ’  —
1 u l ~~i I i Lv  cit t a s ks  b~~i m n ~ ltis tc ’i’t’d t d ’ R t ’t  i i~’i ’ i s  b t ~ c’d en t hit ’ t rt ’e l tmc ’n c\’ is’ it l i
whi I cii  t hey .1 S’t’ ~~c ’ ifs’ t i e d  lix’ tlit ’ SOund ’ poop h’ it shie ’ti itt be p~ii tit cd  on
t h il i t LI l t ~ (‘ t ’ i c ’ t ’ i i t  5i c S  ifl 1’u i 1 ’ 1~ 2 ;ire st r t ing iv  ~m t  f e ct e d  b y the fo l  lowing
coit d i t  l o u t s :

1 . T h e  Cut L l ist  fo i  a g i i’t ’i) ~t I~~ i s a  \ or sia v ut t ’i. adequa t& ’lv santp it ’
the t asks  p e r t  e ’t I ’ ; O t I  liv an lute  uui - ibent

2 - TIte’ I a~ 1d I s I for  is gl~~~n ~‘iOS i i i u i v  or may no t  in clu de  a l l  the t a sk s
whilch t  make up t i l t ’ c l u t  v nt e ld t i l  e S  f or ’  (tat ’ MU~

1. Dut  v a ss  i gumIc ’ii t S ton y .‘x t  St  wht i ‘lt ;ll’ t’ i na pp r e ’pi’Lit  ~ t o  a d u ty  h o s t —
t i o n  t l t ’SI~~il.1 t’ [ I ’ S  is’ I th i i~ t l i t ’ ~~~ th i s  v [11 tend to t’C cllit ’&’ ( h i t ’ u ip p us r e’nt
f i t  0 1  c’unp i i’  It - a l i v  e lt ’ I i v c d  e I L u s t  e’l’ 5 vi  t ht  d u ty  modtu l  c’S ( I  . • , aSs ignu i l cu) (

p rus e’ t t e e s  . i t t’ no t  n e c’ en  n u l l  I l v  pt ’i’ I t ’c t and max’ t t’ t 1 oct  a va t’ it ’ t v of cern —
t j l i s e ’l)Cjt ’S)

(‘1
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4 .  Tht ’ l e t  i l l !  a l S  h i S  i ’ I i t  1 r e l ’ . ’’ I e s !  In ( I i  s~~l i t 5 t  1 0 1 0 1 1 1  5 1 5  l i v  i t t i l
ls .tve j~~ I ~~~~~~~~ I flup5 ’t n i l  i i i  u u n i  c ; ! -  C h i t  511 1 ~ I I be ~‘i i t  e ’ . i  I i i i  co~i I ’ a t  l i n t
n ot  e l i c s ’ i C  o i ’ed liv 15051  n c ’ l t i  i e r u u  cl i i  I !is~ C hi c e u  i e e l  cs ’\’e ’ I e ’ si i’V ( u ~ ’
;u u e ’ s t  i e ’nut a  I Ut ’5 -

i i i  su i t v , 1 e ’m the sh ~~t ~ ova  i I u h ’ l e ’ t o  e l i  C e ’ , I t  .L e I ’ L u  i n  t h a t  u’ u t  i n u l  l v
d I e t t v t ’d Ut  I i  h u t ! ~~s ~I~’ ‘vc ’r 1;1~’ t .‘t s as!u u I t ’ de~~u ’c ’ t ’ w i t  Ii c ’ : i ’ i r i e u s  I ( . i sk
e’ 1 t I n t  i ’ F ;  c be’1 i v e ’ & l bV I t I ’  \ I’ s ’C ’Vt ’ I ’ S e  ‘ h  hot ! , t ’V t ’ I t  is’ ! i c ’1l c e ’iis t i t  I ‘ ‘11 5 Si 5 Y  ~~c ’t ’ \ ’ c ’
I 0 11i I i~~~i t t ’ I I i  j~~ c s ’i ’ I ’ t ’ S ’  ‘ l l e l t ’ i t c  e ’

Oh ’ l !u R Ah’ l ’ i . 1  c\ I I

(It l i t ’ r ~~~s ’• s ih i l ta it t I I I u t  I ~‘viS CO 5’hi C i S C  e Itt I e ’~ i ill ’ I flt ’ I t ide Idt ’ ui 1 i u y I u i~t i u t  i t  t o s l  i i t 5 !  l v i  s i l ’ .u I i ’~ i t  i :  i f l c ’ c ’ ~
‘ r l i e u ’  i , i  h u  ‘~c ’ sl 11 1t ’ t cia  I d i i i  i t ’  n N V  I c ’s; t e l

. ind t e ’ t ( C t l, I i n  c’e !tI I }‘ u: - e n t  ;t utd Il l l i m i t  e ’I i , it l c e  t l e c ’ e ! i  b~i u u e e l  s ’ ui -v5iscir e~ ‘1 11 5’
l’v Pt’ t ’ S 0 u t i i e  -
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